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1

VERTICALLY OPENING AND CLOSING TYPE
TIRE VULCANIZER |

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a tire vulcanizer
known as a vulcanizing and molding press for green
tires, in which a plurality of vulcanizing molds installed
on a vulcanizer frame may be individually driven and
operated, wherein the construction and operation of a
mold clamping mechanism and a mold height adjusting
mechanism in each of the molds are simplified and facil-
itated. |
2. Description of the Prior Art

A tire vulcanizer of the type in which a plurality of
vulcanizing split molds are juxtaposed has been known,
said tire vulcanizer comprising, in a common vulcanizer
frame, a lower mold provided on the base frame side
and an upper mold provided on the side frame side, said
upper mold being vertically movably and open- and
closable toward the lower mold. One example of such
vulcanizer is disclosed in Japanese Unexamined Publi-
cation No. Sho 59-71842 filed by the present applicant.
In this conventional vulcanizer, as shown in FIGS. 1 to
5 thereof, lower molds 14 secured onto a vulcanizer
base 1 and upper molds 15 vertically movably and open-
and closable toward the lower molds 14 are provided
along the guides 3, 3 which are side frames stood up-
right on the base 1, the upper molds 15 being individu-
ally moved up and down by a plurality of fluid pressure
cylinders 4 disposed correspondingly in the periphery
thereof. Piston rods 17 equadistantly arranged on the
vulcanizing base 1 encircling the outer peripheries of
the lower molds 14 and including lock portions 18 are
provided, as a clamping mechanism for both upper and
lower molds, and a plurality of clamping fluid pressure
cylinders 2 which makes the locking position of the lock
portions 18 variable according to the height of the
molds are provided. A clamping movable lock shaft 32,
which 1s engaged with and disengaged from the lock
portion 18 of a piston rod 17 of the cylinder 2, is pro-
vided in the outer periphery of the upper mold 15 and
corresponding to the cylinder 2. With this, the upper
mold 15 is made to be closed with respect to the lower
mold 14 to cause the lock portion 18 of the piston rod 17
of the fluid pressure cylinder 2 to move into a locking
leg 9 of the upper mold 15 so as to engage a lock tail 31
of a lock shaft 32 of the leg 9, and rotation of the lock
shaft 32 through 90 degrees locks the lock tail 31 and
the lock portion 18, whereby the piston rod 17 of the
cylinder 2 is moved downward to clamp the upper and
lower molds 14 and 15. If different molds are used and
the mold height is then varied, the piston rod 17 of the
clamping fluid pressure cylinder 2 is threadedly turned
for upward and downward movement to change the
position of engagement with the lock tail 31 of the lock
shaft 32. An apparatus for clamping upper and lower
molds generally known is of the system in which a
connection end of upper and lower domes provided to
encircle the outer peripheries of upper and lower molds
is clamped by a breech-lock mechanism (for example,
such as Japanese Patent Unexamined Publication No.
Sho 59-138432 which corresponds to U.S. Pat. No.
4,563,130).

Generally, a tire vulcanizer frequently used is of a
twin type in which two vulcanizing molds in the form
of open- and closable upper and lower molds are juxta-
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posed on the vulcanizer frame. Usually, in the juxta-
posed open- and closable upper molds in the vulcaniz-
ing split molds, top slides which form the upper con-
struction of the upper molds are connected to each
other by a connecting beam so that they may be opened
and closed together. Paired synchronous driving opera-
tion 1s advantageous in view of productivity and operat-
ing efficiency but, in the event a mold different in thick-
ness (or height) is used in either mold, such is disadvan-
tageous in view of operation because accurate adjust-
ment of the mold height is required. In the case of the
twin type vulcanizer disclosed in Japanese Patent Ap-
plication Laid-Open No. 22118/1982, each vulcanizer
mold 1s constructed such that the upper mold is individ-
ually opened and closed by an exclusive-use elevating
cylinder, and therefore, even if molds different in thick-
ness (or height) are used, adjustment of the mold height
can be easily carried out and vulcanizing of tires differ-
ent in size may be facilitated. In addition, only one
vulcanizing mold can be operated while the other is at
rest. This system is suitable for a small production of a

variety of kinds but has the following problems in
clamping of the molds and the mechanism for adjust-

ment of mold height. In the aforesaid patent, four
clamping fluid pressure cylinders 2 are provided on the
undersurface of the vulcanizer base encircling the outer
periphery of the lower molds 14, and the piston rods 17
of the cylinders 2 are projected externally of the lower
dome 14a¢. Similarly, four lock shafts 32 are likewise
disposed encircling the outer dome 154 of the upper die
15 so that closure of the upper mold 15 with respect to
the lower mold 14 is made completely, the lock portion
18 of the piston rod 17 is moved into the lock tail 31 of
the lock shaft 32, and the lock shaft 32 is turned to lock
the lock portion 18 and the lock tail 31, the piston rod 17
being pulled down to effect clamping. In adjustment of
the mold height, the piston rod 17 in the cylinder 2 is
moved up and down to vertically change the lock posi-
tion. That is, the provision of four clamping lock shafts
32 around the upper mold 15 and of four piston rods 17
around the lower mold 14, in a limited space of the
vulcanizer frame, 1s disadvantageous because the con-
struction becomes complicated. Furthermore, there is
required a moving mechanism for simultaneously driv-
ing four lock shafts 32 and a moving mechanism for
simultaneously moving four piston rods 14, resulting in
a further complication of the entire construction as
required. In the tire vulcanizer, as is known, a thermal
pressure medium such as steam is used for vulcanization
and molding and therefore such is placed under high
heat and high pressure environments. In clamping
molds, the upper and lower molds are clamped against
the thermal pressure medium supplied thereto, and
therefore, apart from the upper moid and lower mold,
the upper dome 15¢ and lower dome 14a surrounding
the upper and lower molds, respectively, and the base
frame and top link (top frame and top beam) are liable to
receive flexure and deformation due to the clamping
reaction. In addition, there is a tendency that the distri-
bution of clamping force in the upper and lower mold is
strong on both sides of the mold and is weaker than the
former 1n the central side. The provision of the clamp-
ing mechanism and various moving mechanisms around
the molds and of various moving mechanisms as de-
scribed above therefore still pose problems in that vari-
ous parts of the assembly are adversely affected.
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SUMMARY OF THE INVENTION

The present invention overcomes the aforesaid prob-
lems by the provision of the type in which an upper

4

of the lower mold mounting body 6. A top slide 11
integrally provided on the upper mold mounting body
10 on which an upper mold 9 is mounted corresponding
to the fixed lower mold 7 is vertically movably mounted

mold is vertically moved and opened and closed with 5 between the side frame 2 and the center frame 3. Piston

respect to a lower mold, and a plurality of such vulca-
nizing split molds are juxtaposed on a common vulca-
nizer frame, said vulcanizing molds being individually

driven. According to the invention, a clamping mecha-
nism and a mold-height adjusting mechanism are 1m-

proved, particularly in that the mechanisms as required
are materially simplified and operation is facilitated.
More specifically, the present invention provides a ver-
tically opening and closing type tire vulcanizer having a
plurality of vulcanizing split molds juxtaposed, said
molds comprising, in a common vulcanizer frame, a
lower mold installed on the base frame side and an
upper mold installed on the side frame side so as to be
vertically moved and open- and closable with respect to
said lower mold, said upper molds in said split molds
being disposed to be individually moved up and down
through their respective exclusive-use elevating cylin-
ders, a clamping mechanism for the upper and lower
molds in each of said split molds being supported on a
clamping force generating cylinder with a bottom sur-
face of each lower mold installed on the base frame,
wherein an upper end of a clamping rod stood upright
in the center of an elevating top slide of each upper
mold and provided with an adjustable clamping rod
extension member which is brought into engagement
with a movable clamping plate arranged in a position
corresponding to each clamping rod of the top frame in
the vulcanizer frame for individual clamping.

According to the preseni invention, a high rigidity
heat insulating plate for transmission of a clamping
force is interposed between the top slide and the upper
mold.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and
many of the attendant advantages thereof will be
readily obtained as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying draw-
ings, wherein:

FIG. 1 is a longitudinal sectional elevational view
showing a principal portion of a vulcanizer according
to the present invention;

FI1G. 215 a partly sectioned side view of the same; and
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FIG. 3 is a plan view 1n cross section showing a half 50

of the vulcanizer.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Prior to proceeding with the description of the em-
bodiment, operation of the vulcanizer according to the
present invention will be described.

According to the technical means of the present in-
vention, in a vulcanizer frame 5 comprising a base frame
1, side frames 2, 2 erected on the frame 1, a center frame
3 and a top frame 4 for connecting upper ends of the
frames 2, 3 and 2, four clamping force generating cylin-
ders 8 are mounted on the base frame 1 corresponding
to four equally divided places in the bottom surface of a
lower mold mounting body 6, thus corresponding to
four equally divided places of a lower mold 7 secured to
said mounting body 6, and piston rods 8a of the cylin-
ders 8 are respectively connected to the bottom surface

33

63

rods 12a, 12a of corresponding elevating cylinders 12,
12 mounted on the base frame 1 side are connected on
opposite sides of the top slide 11. An upwardly extend-

ing clamping rod 13 is stood upright in1 a central position
concentric with a press center of the top slide 11, the
clamping rod 13 having at its upper end a threaded shatft

13a, an adjusting nut 14 engaged therewith and an ad-
justable clamping rod extension member 16 by a locknut
15. A clamping plate 18 which is movable forward and
backward through a guide 17 1s provided on the lower
surface of the top frame 4 positioned corresponding to
the upper end of the clamping rod 13 so that the upper
end of the clamping rod 13 is restrained by the clamping
plate 18 and the rod 13 and top frame 4 are mechani-
cally integrated by the plate 18. Two vulcanizing molds
constructed as described above are juxtaposed on the
vulcanizing frame § to provide the following operation.
In the state shown in FIG. 1, both upper and lower
molds 9 and 7 are completely closed together, and the
clamping plate 18 is engaged with the upper end of the
clamping rod 13 erected in the center of the top slide 11
in the upper mold 9. Thus, the piston rods 8a of the four
clamping force generating cylinders § mounied on the
base frame 1 are moved upward under the necessary
clamping pressure to urge the lower mold 7 against the
upper mold through the lower mold mounting body 6
to effect clamping through the fixation by the upper
mold mounting body 10 in the upper mold 2, the top
slide 11, the clamping rod 13, the clamping plate 18 and
the top frame 4. This clamping 1s individually carried
out by the two juxtaposed vulcanizing molds, and the
whole clamping force is directly carried by the vulca-
nizer frame S. Then vulcanizing and molding of a green
tire (not shown) sealed into the upper and lower molds
9 and 7 in the each vulcanizing mold under a supply of
thermal pressure medium such as steam proceeds in a
known manner. When the vulcanizing and molding
have been completed, the clamping force generating
cvlinders 8 are released under pressure to move down-
wardly move the piston rods 8a and release contact
between the upper and lower molds 9 and 7. The clamp-
ing plate 18 is withdrawn to release the clamping rod
13, after which the piston rods 12q, 12a of the elevating
cylinders 12, 12 are moved upward whereby in the
vulcanizing molds on the right hand as viewed in FIG.
1, the top slide 11 is moved upward from the solid line
position to the broken line position io open and with-
draw the upper mold 9, and removing of the vulcanized
tire remaining on the lower mold 7 is carried out by a
member, suich as a tire unloader, in a known manner. At
that time, the clamping rod 13 in the top slide 11
projects upwardly of the frame 4 through a passing hole
19 made in the top frame 4 when the upper mold is
opened. After the vulcanized tire has been removed,
setting of a new green tire into the lower mold through
a tire loader or the like and inserting and atiaching of a
bladder to the inner surface of the green tire by a center
mechanism 20 mounted in the center position of the
lower mold mounting body 6 are carried out in a known
manner. Thereafter, the upper mold 9 in an upward
open and withdrawn position is closed into the lower
mold 7 through the downward movement of the top
slide 11 resulting from the downward movement of the
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piston rods 124, 12g of the elevating cylinders 12, 12.
When the green tire is sealed within both the upper and
lower molds 9 and 7 which are then closed together, the
clamping plate 18 in the withdrawn position is again
moved in along the guide 17 into engagement with the
upper end of the clamping rod 13, thus repeating the
clamping operation as described above. In vertical
movement of the upper mold 9 by the elevating cylin-
ders 12, 12, the slide guides 21, 21 provided on both left
and right sides of the top slide 11 are made along the
straight-ahead guides 22, 22 provided on the inner sur-
faces of the side frame 2 and the center frame 3, respec-
tively, to thereby obtain accurate straight-ahead move-
ment without tilting and without impairing the parallel-
1sm of the upper mold 9 to the lower mold 7. In chang-
ing the upper and lower molds 9 and 7 with those hav-
ing a different thickness in either vulcanizing mold, it is
necessary to adjust the mold height. This adjustment
may be carried out by varying the length of the clamp-
ing rod 13. More specifically, in the expansion member
adjustable clamping rod extension 16 of the clamping
rod 13, the locknut 15 is loosened, and the adjusting nut
14 is normally and reversely turned according to the
threaded shaft 13a to vary the level of the upper end of
the nut 14 and the resultant adjusted position is locked
by the locknut 13 to thereby provide proper engage-
ment with the clamping plate 18. That is, according to
the tire vulcanizer of the present invention, wherein a
plurality of vulcanizing molds comprising upper and
lower molds 9 and 7, said upper mold 9 being vertically
moved to be opened and closed with respect to the
lower mold 7, opening and closing of the upper mold
with respect to the lower mold 7 in each vulcanizing
split mold 1s individually driven and clamping of the
upper mold 9 and lower mold is also individually
driven. This clamping can be done merely by engage-
ment of the clamping plate 18 with the clamping rod 13
and by upward movement of the piston rod 8a by the
clamping force generating cylinder 8. In addition, the
adjustment required due to the difference in mold
height can be accomplished merely by the expanding
operation of the extension member 16 in the clamping
rod 13. Thus, the construction and operation as required
may be materially simplified and facilitated.

Preferred embodiments according to the present in-
vention will now be described with reference to FIGS.
1 through 3.

The vulcanizer frame § is formed with the side frames
2, Z on both left and right sides of the base frame 1
secured to a floor surface. Since the twin type is em-
ployed, the center frame 3 is likewise formed in the
central position of the base frame 1. The top frame 4 is
fixed over upper ends of these three frames 2, 2 and 3 to
thereby form an integral rigid frame. Since two vulca-
nizing molds comprising the lower mold 7 and upper
mold 9 are of the same construction, only one of them
will be described. Either lower mold mounting body 6
or upper mold mounting body 10 comprises an integral
assembly of a platen, a heat insulating plate, a mold
support and the like as will be known. The piston rods
8a of four clamping force generating cylinders (hydrau-
lic pressure cylinders) 8 installed on one side of the base
frame 1 are connected through heat insulating material
23 at four positions equally distanced from the press
center in the bottom surface of the lower mold mount-
ing body 6 positioned concentric with the press center.
The cylinders 8 are installed in pairs on mounting beams
24, 24 in a lateral direction in the base frame 1 in order
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6

to obtain a uniform distribution of clamping force dur-
ing clamping of molds. In order to thermally insulate
the lower mold mounting body from the cylinders 8,
there 1s interposed therebetween a heat insulating tubu-
lar board 25 made of a heat insulating material as shown
n FIG. 1. A loosely receiving hole 26 for the piston rod
8a in the cylinder 8 is bored in the wall surface (the side
in contact with the lower mold assembly) in the tubular
board 25. A center mechanism 20 is vertically movably
mounted in the center position of the lower mold assem-
bly 6 through a lift lever 27. The center mechanism 20
Is positioned close to the inner surface of a green tire to
control a bladder which molds and pressurizes the inner
surface of the tire through a supply of thermal pressure
medium (steam) and is provided with a supply means of
said thermal pressure medium. The center mechanism
20 can be either a post-in well type wherein a bladder is
housed in a well or standing post type wherein a bladder
1s located outside the center mechanism, which provide
the same effect. In the illustrated embodiment, the post-
in well type is employed. The upper and lower molds 9
and 7 can be in the form of known metal molds without
modification, and therefore they are not illustrated.
On the top surface which forms the mold mounting
surface of the upper mold mounting body 10 is mounted
a heat retaining shield tube 28 made of a heat insulating
material in a superposed fashion in place of a conven-
tional dome construction. A tubular portion 28a of the
shield tube 28 is open at its lower end and has a height
S0 as to cover all of the upper mold mounting body 10,
the upper mold 9, the lower mold 7 and the lower mold
mounting body 6 and so that the lower end thereof is
superposed to the upper end peripheral edge of the heat
insulating tubular board 25 whereby the essential parts
of vulcanizing and molding may be shielded from the
outside to well maintain thermal efficiency. In a top
portion 28b of the shield tube 28, a high rigidity heat
insulating plate 29 is mounted as shown in FIG. 11in a
position corresponding to the position pressed by the
piston rod 8a of the clamping force generating cylinder
8. This positively transmits a supporting reaction from
the vulcanizer frame § to the upper mold mounting
body 10 through the top frame 4, the clamping rods 13,
13 and the top slide 11. The bottom surface of the top
slide 11 1s fixedly mounted in a superposed fashion onto
the top 285 of the heat retaining shield tube 28 through
the fixation at the position of the high rigidity heat
insulating plate 29. This top slide 11 is generally in the
form of a hollow box-shaped frame, and the clamping
rod 13 1s integrally fixedly mounted so as to upwardly
projecting at the center position concentric with the
press center of the upper surface of the slide 11. There-
fore, in the prior art, the retaining fluid pressure cylin-
der 30 disposed at the center position of the top slide
serving as a retaining member for the upper mold 9 is
divided into two left and right retaining cylinders 30q
and 3006 as shown in FIG. 1, which are located to the
left and right on the upper surface of the top slide 11
with the clamping rod 13 sandwiched therebetween,
and piston rods 31, 31 of the cylinders 30a and 305 are
connected to a shaft 33 of the upper mold mounting
plate 32 by means of a connecting rod 34 to retain the
upper mold 9. In the extension member 16 provided on
the upper end of the clamping rod 13, in the illustrated
embodiment, the rod 13 is formed at the upper end with
a threaded shaft 13q, a locknut 15 and an adjusting nut
14 are threadedly engaged with the shaft 13¢ in said
order, the locknut 15 is loosened and the adjusting nut
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14 is turned to thereby vary the amount of projection of
the nut 14. In the thus adjusted position, the locknut 15
is tightened to maintain that position. The vertically
moving construction of the top slide 11 will be de-
scribed. In the illustrated embodiment, as shown in
FIGS. 1, 2 and 3, connecting arms 35, 35 are projected
from two corners at the diagonal positions of the upper
surface of the top slide 11 along both the left and right
sides of the slide 11, and the piston rods 124, 12a of the
elevating cylinders 12, 12 installed on the front side or

rear side of the base frame 1 on the side of the side frame
2 and center frame 3 corresponding to said arms 335, 35
are connected to the projecting ends of the arms 35, 35,

respectively so that they may be moved up and down.
Guides 22, 22 having at least two perpendicular surfaces
are stood vertically upright and parallel to each other
before and after the inside of the side frame 2 and center
frame 3 on the sides of the connecting arms 35, 35, said
two perpendicular surfaces being directed at both sides
parallel to the connecting arms 35, 35 of the top slide 11.
Slide guides 21, 21 comprising guide rollers 36 and 37
are provided on opposite ends on both sides of the top
slide 11, said guide rollers being differently directed so
that they may reversely come into contact with the two
perpendicular surfaces of said guides 22, 22. The top
slide 11 may be vertically moved in a horizontal attitude
without inclination by the guiding of the guide 22 and
slide guide 21. Accordingly, the parallelism of the upper
mold 9 to the lower mold 7 may be constantly main-
tained through the movement of the upper mold mount-
ing body 10 integral therewith.

The clamping plate 18 for engaging the upper end of
the clamping rod 13 relative to the top frame 4 during
clamping is movably supported for forward and back-
ward movement on the guide 17 provided on the lower
surface of the top frame 4, as shown in FIGS. 1 and 2,
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and is connected to the piston rod 39z of the moving

cylinder 39 provided through a bracket 38 at the rear of
the top frame 4 so as to provide adequate size to com-
pletely close the passing hole 19 formed over top and
bottom of the top frame 4 in the opposed position of the
clamping rod 13. In the illustrated embodiment, refer-
ence numeral 40 designates a cylinder for driving an
elevating lever 27 for the center mechanism 20, and a
piston rod 40z thereof is connected to one end of the lift
lever 27 which is pivotable about a pivot 41 to drive the
lift lever 27. Reference numeral 42 designates a safety
device which is moved upward by the elevating cylin-
ders 12, 12 to prevent the top slide 11 in the open and
withdrawn position from falling in case of unexpected
trouble. Though not shown, this safety device has a
construction in which an engaging member moved
forward and backward by the cylinders or the like 1s
brought into engagement with and disengagement from
the slide 11.

The extension member 16 in the clamping rod 13
corresponding to the clamping plate 18 can be replaced
by, for example, a plate-like construction such as a
spacer, or a2 motor or the like may be used for automatic
adjustment. The guide construction formed by the top
slide 11 and the side frame 2, and the guide 3 on the
frame 3 side and the slide guide 21 is not limited to the
illustrated embodiment but can be changed in design so
that a vertical guide recess is provided on the side of the
frames 2, 3, and a guide raised portion provided on the
top slide 11 side is slidably and closed fitted into said
recess. Purthermore, in place of an arrangement
wherein the high rigidity heat insulating plate 29 is
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partly provided on the top 286 of the heat retaining
shield tube 28 at the position corresponding to the
clamping force generating cylinder 8, the active top
portion 285 or the active shield tube 28 may be formed
of a high rigidity heat insulating material. It is also
noted that the shield tube is divided into two upper and
lower sections, and the lower side may be suspended by
means of a spring or the like.

According to the above-described embodiment, n a
manner similar to that described previously about the
operation, opening and closing operation of the upper
mold 9 to the lower mold 7 and clamping by way of
upwardly pressing the piston rods 8z of the clamping
force generating cylinders 8 after both the molds 9 and
7 have been completely closed together are carried out
by engagement of the clamping plate 18 with the upper
end of the clamping rod 13, and the required adjustment
of molds height is also carried out by the expanding
operation of the extension member 16 of the clamping
rod 13.

According to the present invention, there is provided
an arrangement of the type in which a plurality of vul-
canizing molds are juxtaposed on a tire vulcanizer
frame 5, the molds being individually driven whereby
production of a variety of and a small volume of tires
may be conveniently accomplished such as that green
tires having the same size may be vulcanized and
molded in both molds and that green tires having differ-
ent sizes may be individually vulcanized and molded.
Particularly in the present invention, in the individual
driving of the molds, the construction of the clamping
mechanism and mold-height adjusting mechanism may
be simplified and the operation thereof may be facili-
tated. More specifically, the present invention provides
a construction in which a plurality of clamping force
fluid pressure cylinders 8 capable of pressing equally
divided positions of the bottom surface of the lower
mold 7 are disposed on the base frame 1, a single clamp-
ing rod 13 is stood upright in the central position con-
centric with the press center of the top slide 11 which
moves up and down while supporting the upper mold 9,
and the rod 13 is fixed with the top frame 4 through the
clamping plate 18. With this arrangement, in clamping,
the piston rod 8a of the cylinder 8 may be moved up-
ward through a short stroke to thereby obtain a clamp-
ing force, which is materially simpler in construction
than the prior art in which four pressing cylinders and
four clamping shafts are disposed encircling the outer
peripheries of upper and lower molds and the piston
rods of the pressing cylinders are forced down to effect
clamping. In the prior art, a moving mechanism for
synchronously rotating a plurality of clamping shafts is
required; in adjustment of mold height, the heights of
the piston rods of the pressing cylinders are made to be
different and therefore a moving mechanism for syn-
chronously rotating the piston rods is required, which
entails the required construction to be extremely com-
plicated to increase an installation space in the outer
peripheries of both upper and lower molds, thus requir-
ing a larger-sized vulcanizer. On the other hand, in the
present invention, four clamping force generating cylin-
ders 8, a single clamping rod 13 and a single clamping
plate 18 will suffice, and as a moving mechanism for
these members, only a mechanism for moving the
clamping plate 18 forward and backward is required, to
thus greatly simplify the construction. Moreover, in
adjustment of mold height, the adjustment 1s carried out
by expanding and contracting the extension member 16
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provided on the clamping rod 18, thus eliminating a
particular moving mechanism. Furthermore, because of
hot pressing and molding, the present invention is ad-
vantageous for a vulcanizer which is liable to impart
thermal strain or flexture to various members.

In consideration of the clamping effect, in the prior
art in which pressing cylinders are arranged on the
outer peripheral side away from the lower mold and a
clamping rod is likewise arranged in the outer periph-
ery, the clamping force tends to be applied strongly to
the outside of the upper mold whilst being weakly ap-
plied to the central portion. On the other hand, in the
present invention, the four clamping force generating
cylinders 8 are such that the equally divided positions of
the bottom surface of the lower mold 7 are supported
through the piston rods 8a directly on the base framed
1, and as the piston rods 8a are forced upward, the
clamping rod 13 stood upright in the press center posi-
tion on the upper mold 9 side is made integral with the
top frame 4 in the vulcanizer frame 5 through the
clamping plate 18 whereby the uneven distribution of
the clamping force which is weak in the central portion
and strong 1n the peripheries may be eliminated to thus
easily obtain even distribution of clamping force over
the entire mold surface as well as the support of the
vulcanizer frame § by the whole structure, thus obtain-
ing a positive and strong clamping effect. Moreover,
since no construction parts are present along the periph-
eries of the vulcanizing molds in the vulcanizer,.the
required space may be decreased and a compact design
may be provided.

Also, the parallelism of the upper mold 9 to the lower
mold 7 is well maintained. As is known, in the midst of
closing the upper mold 9, a bladder is positioned close
to the center mechanism 20 and preshaping of a green
tire set on the lower mold 7 by a supply of thermal
pressure medium starts. During this shaping, the green
tire is moved down together with the descending upper
mold 9. The parallelism between the upper and lower
mold 1s important until they are completely closed to-
gether but during the shaping the lower mold 7 is in a
stationary position and the upper mold 7 is moved
straight ahead in a horizontal direction through the top
shide 11, and therefore the parallelism therebetween is
extremely well maintained. In addition, the lack of a
need for the upper and lower dome construction, the
breech lock mechanism and the like as in prior art con-
tributes to simplification of the construction of the pres-
ent nvention. The arrangement of the present invention
1s excellent with respect to extreme simplification and
readiness of the mechanism and operation for clamping
and adjustment of mold height in addition to the advan-
tages m the individual driving, clamping and adjustment
of mold height.

In addition, the high rigidity heat insulating plate 29
is interposed between the top slide 11 and the upper
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mold mounting body 10 in consideration of thermal
strain and thermal deformation, whereby the transmis-
ston of forces in vertical direction may be positively and
effectively accomplished.

Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be
practiced otherwise than as specifically described
herein.

What 1s claimed as new and desired to be secured by
Letters Patent of the United States is:

1. A vertically opening and closing type tire vulca-
nizer having a plurality of vulcanizing molds opposing
each other, said vulcanizer comprising:

a common vulcanizer frame;

a horizontally extending top frame connected to a top

portion of said common vulcanizer frame:

a lower mold installed on the base frame side and an
upper mold installed on the side frame side of said
frame so as to be vertically movable and open-and
closable with respect to said lower mold wherein
upper molds for each die pair of said split molds are
disposed to be individually movable up and down
through respective exclusive-use elevating cylin-
ders mounted on said base frame;

a clamping mechanism for the upper and lower molds
in each of split molds, said clamping mechanism
being supported on a clamping force generating
cylinder with a bottom surface of each lower mold
being installed on said base frame;

a clamping rod having an upper end stood upright in
a center portion of an elevating top slide of each
upper mold;

a movable clamping plate arranged on said top frame
and at an upper portion of each clamping rod for
restraining an upper end portion of said clamping
rod; and

an adjustable clamping rod extension member for
engaging said movable clamping plate.

2. The vertically opening and closing type tire vulca-
nizer as claimed in claim 1 wherein a high rigidity heat
insulating plate for transmission of a clamping force is
interposed between the top slide and the upper mold.

3. The vertically opening and closing type tire vulca-
nizer as claimed in claim 1 wherein said extension mem-
ber comprises a plate member.

4. The vertically opening and closing type tire vulca-
nizer as claimed in claim 1 further comprises a safety
device provided so as for supporting the top slide.

5. The vertically opening and closing type tire vulca-
nize: as claimed in claim 1 further comprising a bladder
and a center mechanism located in a center portion of
the lower mold assembly for supplying a thermal pres-

sure medium and for controlling said bladder.
X X ¥ ¥ %



	Front Page
	Drawings
	Specification
	Claims

